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Appl. No. 10/666,493 

Reply to Final Office Action of Febiuary 1, 2006 

AMENDMENTS TO THE CLAIMS 

Claims 32-33, 35, 37-38 and 47-55 arc pending in Ihe present application. Claims 32, 
33, 37, 49-53 and 55 tave been amended as set forth below. This listing and version of tibe 
claims replace all prior listings and versions of the claims. 

Listing of Claims: 

1-31. (Canceled) 

32. (Currently amended) An integrated vertical multiple npn transistor ESD protection 
structure on a semiconductor substrate, functionally connected between an integrated circuit 
input or ou^ut pin and ground for preventiiig electrostatic discharge damage to said integrated 
circuit comprising: 

a first semiconductor layer having a first conductivity dopant type; 

a second semiconductor layer overlying said first semiconductor layer, having a similar 
conductivity type as said first layer, but a different dopant concentration; 

a third semiconductor layer having a second conductivity dopant type opposite that of 
said first semiconductor layer, disposed in overlying relation to said second semiconductor layer; 

a plurality of first regions of said first conductivity type electrically connecting with said 
first semiconductor layer, having a top element making electrical contact to said first regions and 
said first semiconductor layer; 

a plurality of second regions of said second conductivity dopant type laterally spaced 
from said first regions, being electrically connected to said third semiconductor layer having a 
top element making electrical contact to said second regions and said second semiconductor 
layer; and 

a plurality of third regions of said first semiconductor layer conductivity dopant type 
laterally spaced and interposed between said second regions. 
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wherein said fliird regions are altematinglv arranged in an altomoting array wifljin said 
third semiconductor layer, with '"N" number of said third regionSi whereby ^'N'' e ^egponds te is 
the number of multiple bipolar transistors in an electrically parallel transistor array that comprise 
said ESD protection structure, and 

wherein one of said second regions of said second conductivity dopant type is disposed 
between said fiH tf iT nat i tt g array and a top one of said first regions and^ and another of said second 
regions is disposed between said alternating a rray and a bottom one of said first regions. 

33. (Currently amended) The ESD protection structure of claim 32 whereby the plurality of 
said first regions together with the associated connected first semiconductor layer are with n 
dopant and form multiple collector elements of a bipolar transistor in which the bases are formed 
by said third conductivit vs emiconductor layer and associated with said plurality of said second 
regions of p dopant^ and by which multiple emitter elements are fonned by said plurality of third 
regions of n type dopant, 

34. (Canceled) 

35. (Previously presented) The ESD protection structure of claim 32 whereby said first 
regions have horizontal contact conductor stripes at the top and bottom of said transistor array 
which are ultimately connected together and to a first voltage source of said integrated circuit 
input/output pin. 

36. (Canceled) 

37. (Currently amended) The ESD protection structure of claim 32 whereby said third 
regions are electrically connected by a conductor element with N horizontal stripe conductor 
elements and connected in a contiguous box life eshaped manner by vertical contact conductor 
elements at both ends of said horizontal emitter conductor stripes. 
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38. (Previously presented) The ESD protection structure of claim 32 whereby said second 
regions and said third regions are ultimately connected together and to a second voltage source. 
39-46. (Canceled) 

47. (Previously presented) The ESD protection structure of claim 38, wherein the second 
voltage source is ground. 

48. (E*reviously presented) The ESD protection structure of claim 32, v^erein the third 
regions are electrically connected by a conductor element withN horizontal stripe conductor 
elements, and at least two of the horizontal stripe conductor elements are connected by at least 
one first vertical contact conductor element at one end of the horizontal stripe conductor 
elements, and at least two of the horizontal stripe conductor elements are connected by at least 
one second vertical contact conductor element at another end of the horizontal stripe conductor 
elements so that the horizontal stripe conductor elements are electrically connected to each other 

49. (Currently amended) An integrated vertical multiple npn transistor ESD protection 
structure on a semiconductor substrate, comprising: 

aan n+-tvpe ^FSt^emiconductor laye r having a first oonductivity dopant typ e; 

aann-type s e cond semiconductor layer overlying the n+^tvpe fifst-semioonductor layerj 
having a similar oonductivity typ e as th e first layor., but a different dopant oonoentrotion ; 

a p-tvpe feifd semiconductor layer having a second conduotivi^ dopant typo oppooite that 
of tho firgt Qomiconduotor layer, disposed in overlying relation to the n^tsroeseeeed 
semiconductor layer; 

a plurality of firs t n^-tvpe region a of tho firat conductivity typ e electrically connecting 
with the n-Ktvpgfi rst semiconductor layer, having a top element making electrical contact to the 
first n-H-tvpe regions and the fifs tn-h-typ e semiconductor layer; 
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a plurality of D+-tvpe6 eeefld regions of tho socond eonducti^dty dopant t>^pe laterally 
spaced from the feFS faH^tvpc regions, being electrically connected to the tiytf^BiOES 
semiconductor layer having a top element making electrical contact to the seeeBAp4>-.type regions 
and the see6n!ds:iy^ semiconductor layer; and 

a plurality of second n-h-tvDc# Hfd regions of the first bemiconduotor layor oonducti^aty 
dopant typ e l aterally spaced and interposed between fbe sooond p +-typ e regions, 

vs^eiein the tiaf dsecond n+-tvpe regions are altematinglv arranged in an altomating array 
within the feg dp-typ e semiconductor layer, with '"N" number of the 4m dsecond nH-tvpe regions^ 
whereby '"N" oorroopondo tol § the number of multiple bipolar transistors in an electrically 
parallel transistor array^ and 

wherein one of the socond n -h-tvpe region s of tho cooond conductivity dopant typ e is 
disposed between the oltcmating array and a top one of the first n+-tvpe regions, and another of 
the p+-tvDes ee^d regions is disposed between the altomntinglya Tray and a bottom one of the 
first n-f-tvpe regions. 

50, (Currently amended) The BSD protection structure of claim 49, wherein the plurality of 
the first n+-tvpe regions together with the associated connected fiFs tn-t--tvpe semiconductor layer 
are with n dopant and form multiple collector elements of a bipolar transistor in which the bases 
are formed by the ^f dp-tvpc semiconductor conducti%4ty l ayer and associated with the plurality 
of the p+-types e€^ad region s of p doponta and by which multiple emitter elements are formed by 
the plurality of the feg dsecond n+-tvDe region s of ntypo dopant 

5 1 , (Currently amended) The BSD protection structure of claim 49, wherein the first n+-type 
regions have horizontal contact conductor stripes al the top and bottom of the transistor array 
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which are ultimately connected together and to a first voltage source of the mtegrafed circuit 
input/output pin, 

52. (Currently amended) The ESD protection structure of claim 49, wherein the th^dsecrad 
n+-tvpe regions are electrically connected by a conductor element with N horizontal stripe 
conductor elements and connected in a contiguous box Mk eshaped manner by vertical contact 
conductor elements at both ends of the horizontal emitter conductor stripes. 

53. (Cuirently amended) The ESD protection structure of claim 49, wherein the plurality of 
the seeea dp-Ktvne regions and the feg dsecond n-Ktvoe regions are ultimately connected together 
and to a second voltage source. 

54. (Previously presented) The ESD protection structure of claim 53 , wherein Ae second 
voltage source is ground. 

55. (Currently amended) The ESD protection structure of claim 49, wherein the ^ ^econd 
n+-tvDe regions are electrically connected by a conductor element with N horizontal stripe 
conductor elements, and at least two of the horizontal stripe conductor elements are coxmected by 
at least one £irst vertical contact conductor element at one end of the horizontal stripe conductor 
elements, and at least two of the horizontal stripe conductor elements are connected by at least 
one second vertical contact conductor element at another end of the horizontal stripe conductor 
elements so that the horizontal stripe conductor elements are electrically connected to each other. 
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